Objectives: Data from a cross~sectiona[ survey of the Swiss general population were used in an explorative attempt to apply the transtheoretical mode[ of behavioura~ change to perceived stress.
Consensus exists among professionals from various fields that stress and stress-related health problems constitute important issues facing today's society. The importance of stress as a public health issue is widely recognised, even in the absence of an agreed-upon definition and operationalisation of this construct. Stress is to be considered in the context of a more and more challenging society, where stressful situations are part of everyday life. People may have resources to cope with stressful situations; however, successful coping implies learning to activate these resources. In other words, going from overwhelming stress to stress management is an active process implying change. In this study, we attempted to apply the Transtheoretical Model of behavionral change (TTM) in the area of stress and stress management. The TTM is a theoretical model of behavioural change developed in the 1980s 1-3. The key construct of the model is the stage construct; change is considered as a process involving progress through five successive stages. Precontemplation is the stage in which people are not intending to change their behaviour in the near future (usually measured as the next six months). Contemplation is the stage in which people are intending to change their behaviour within the next six months. Preparation is the stage in which people are intending to take action in the immediate future (usually measured as the next month).
Action is the stage in which people have specifically modified their behaviour within the previous six months. Maintenance is the stage in which people have changed their behaviour for more than six months. A more detailed description of the five stages may be found in several publications 2,4. The stages of change construct is an approach to assessing readiness to change that can be useful in designing interventions, many of which traditionally target people who are already cognitively prepared to change, thereby For the TTM a decisional balance concept has been proposed as a general schema for representing both cognitive and motivational aspects of human decision-making 5. This construct was operationalised in two scales measuring pros (advantages) and cons (disadvantages) for behavioural change.
The TTM also specifies a series of 10 mediating variables called processes of change 2,6,7. The processes of change represent activities involved in specific behaviour modification. They are grouped into two second-order factors -experiential and behavioural -which have differential impact across the stages of change. An example of an experiential process of change is increasing information about the problem behaviour (consciousness raising); an example of a behavioural process of change is having someone who listens and cares about the problem (helping relationships). One suspects that experiential processes of change are relatively high in the second and third stages of change and decrease in the two last stages of change, whereas behavioural processes of change are expected to be rather low in the first stages of change and increase with action and maintenance 2, 7.
A self-efficacy construct has been integrated within the TIM, representing the situation-specific confidence that people have that they can cope with high-risk situations without relapsing to their unhealthy behaviour. This construct was adapted from Bandura's self-efficacy theory 8,9.
Previous research showed that self-efficacy rises as people move from one stage of change to another 4,9-1I. The TTM has been extensively applied to smoking cessation 1,4,10,12,13 or adoption of physical activity 14-16 as well as to several other health behaviours 1~, 17-19. In contrast, stress and stress management represent an area where the application of the TTM is currently under development. To our knowledge, only two studies have been published so far on this subject 4,20
A major difficulty in population surveys on perceived stress is the understanding of the concept of stress. Coping with stress as a behaviour is not as concrete and measurable as other behaviours like smoking cessation. The research outcomes are likely to greatly depend on the individual perception of the word "stress". Furthermore, cultural differences between populations are likely to influence a stage classification for perceived stress 2~ In this study, the definition of stress was based on that from Lazarus and Folkman, as % relationship between the person and the environment that is appraised by the person as taxing or exceeding his or her resources and endangering his or her well-being" 21. Stress is viewed as a complex bi-directional relationship integrating environmental and personal factors 21,22 A similar concept of stress can be found in Bandura's work, where "it is the perception of life events as overwhelming one's coping capabilities that becomes the stressful reality" 9. Based on this concept, our approach was to interview people focusing on their perception of demands-resources configuration. In other words, we attempted to assess the perceived balanceor imbalance -between demands and resources. Participants who felt overwhelmed by stressful situations were further classified into either of the three groups precontemplation, contemplation, or preparation for perceived stress.
On the other hand, participants who reported being able to manage stressful situations (and thus, not being overwhelmed by them) were thereafter classified into either action or maintenance for perceived stress. People reporting not to have experienced stressful situations were excluded from the five stages of change, a major difference with the other surveys, where all respondents were included in one stage of change for stress management 4,20.
The aim of this preliminary research was explorative. First, we examined the distribution of the five stages of change for perceived stress among Swiss people. Second, we attempted to further describe the five stages-of-change groups with respect to health-related variables (reported symptoms) as well as three constructs representing self-efficacy, experiential and behavioural processes of change.
Methods
The present study was part of a larger cross-sectional population survey of stress and health-related behaviours in Switzerland between April and May 1998. A random sample of 7505 addresses was drawn from the telephone directory. Within each household, the inhabitants where filtered according to age and gender in order to obtain an age-and gender-stratified sample representative of the Swiss general population aged 15 to 74 years. 3478 addresses were excluded due to fax, answering machine, commercial phone number, inability to establish contact, or language problems. In addition, 877 addresses were excluded because no one in the household was eligible to enter the sample. Of the 3150 remaining persons, 1200 agreed to take part in the survey, yielding a response rate of 38.1%. The main reasons for refusal reported were: no interest, no time, or excessive length of interview. The telephone interview included questions on socio-economic status, health-related behaviours, perceived general health, reported symptoms, and a set of questions on perceived stress, resources, and coping strategies. The mean duration of the entire interview was 40 minutes. The present
The transtheoretical model of change and stress research focuses on the relationship between stages of change in perceived stress and processes of change, self-efficacy, and reported symptoms.
Stages of change and socio-demographic groups
Participants were classified as either "not stressed" or in one stage of the TTM using a set of six questions (Fig. 1 ). The distribution of the five stages was examined by gender, age, and education. Education was assessed by the highest degree attained, and thereafter grouped into three categories: those who finished only obligatory school (< 11 years education), those who attended a vocational school (11-15 years), and those who attended higher institution such as university (> 15 years education). 
Reported symptoms
The list of 11 reported symptoms was the one used in the Swiss Health Survey from the Swiss Federal Statistical Office ~3. Participants were asked whether they had experienced symptoms, such as insomnia or headache, over the previous four weeks. A symptom score was then obtained for each respondent as the sum of symptoms reported, ranging from 0 (no symptom) to 11 (all symptoms listed).
Processes of change
Processes of change for stress were assessed using 10 questions adapted from Prochaska et al. ~3. The questions were grouped in two groups of five items each, one group representing the experiential processes of change, the other group the behavioural processes of change. This part of the study was considered as exploratory, since only one question was asked for each process, and the items used have not been validated yet. Participants in any stage of change for stress had to answer on a three-points scale if the process considered (1) did not apply to them, (2) applied only partially to them, or (3) applied to them (Tab. 1). For each participant, a score for experiential processes (ranging from i to 3) was calculated as the mean of the five items. Similarly, a score for behavioural processes was calculated for each respondent. The Cronbach's alpha coefficient was 0.65 for the experiential processes and 0.60 for the behavioural processes respectively. Table 20perationalisation of the self-efficacy score
Self-efficacy
Self-efficacy was assessed using a 10-item scale (Tab. 2) adapted to stress by Schwarzer 24 . Participants had to answer on a three-point scale if they were (1) very confident, (2) a little confident, or (3) not at all confident to manage their stress in specific situations. The self-efficacy score for each respondent (ranging from 1 to 3) was calculated as the mean of the 10 items. The Cronbach's alpha coefficient was 0.81.
Data analys&
Differences in the stage of change distribution between population groups were examined using Pearson's chi square test. Differences in mean values for experiential processes of change, behavioural processes of change, self-efficacy scores, and symptom scores across stages of change were examined using the Kruskall-Wallis test for independent samples. 
Results
From the original sample, 95 (7.9 %) respondents could not be classified for perceived stress or stage of change because of missing data. 368 (30.7 %) persons who reported that they had not felt stressed during the previous month were excluded from the analyses. Finally, 162 (13.5 %) respondents, who experienced stressful situations for less than six months, but indicated that they could manage them well, were also excluded because they could not be clearly classified into one of the two last stages. Thus, the final sample included the 575 persons reporting to feel overwhelmed by stress or to have experienced stressful situations for at least six months. 
Stages-of-change distribution
The proportion of participants in precontemplation, contemplation, preparation, action, and maintenance was 23.1%, 10.4%, 30.6%, 4.0%, and 31.8%, respectively. Table3 shows that the stage-of-change distribution was not significantly different across age and gender categories. In contrast, there was a strong relation between stage of change and education level: a higher proportion of those with lower education were in precontemplation and contemplation, whereas a higher proportion of those with higher education were in maintenance (Tab. 3). For this relation, the MantelHaenszel test for linear-by-linear association was highly significant (11.447, P = 0.001).
Stages of change and reported symptoms
The mean symptom score was 3.20 (SD = 2.12) in the whole sample. As shown in Table 4 , it did not vary from precontemplation to action, while it decreased significantly from action to maintenance (P < 0.001).
Stages of change and processes of change
The overall mean score for experiential processes of change was 2.06 (SD = 0.54). As shown in Table 4 , the mean score increased significantly from precontemplation to contemplation (P < 0.001). It did not vary from contemplation to action, while it decreased significantly from action to maintenance (P < 0.05). The overall mean score for behavioural processes of change was 2.51 (SD = 0.40) and did not vary across stages of change (Tab. 4).
Soz. 
Stages of change and self-efficacy
The overall mean self-efficacy score was 2.08 (SD = 0.51). It did not vary from precontemplation to action, but showed a significant increase between action and maintenance (P < 0.01) (Tab. 4).
Discussion
Assessing individual readiness to change can provide important additional information about the population's potential receptiveness for specific stress management promotion interventions. This preliminary study was a first attempt to apply the TTM to the construct of stress in a sample of the Swiss population. The low response rate of under 40% represents a shortcoming in terms of the generalisation our data. However, our results show significant construct validity and are in line with those of the recent Swiss Health Survey conducted by the Swiss Federal Statistical Office2L
Stages of change for stress management
These results showed that about two-thirds of those experiencing stressful situations were in the first three stages of change, thus not yet able to manage these situations successfully. Only 35.8 % of participants were in action or maintenance, while results from other studies showed from 45 % of respondents 2~ to over 65 % t3,20 in the two last stages. This reflects a differentiated operationalisation of the stages of change: while all respondents were included in the analyses in other surveys, in this study participants who had not experienced stressful situations since at least six months were excluded from the analyses. If such respondents had been included, they would have been classified into one of the last stages, thereby increasing the proportions in action and maintenance. However, even without this major difference in operationalisation, it is not possible to make inferences about differences across studies with different source populations and cultural settings. Stage-of-change distribution was strongly and linearly associated with education level: more educated persons were more likely to be in the action and maintenance stages than less educated people, who were more frequently represented in the first three stages. This finding compares to that found in some instances for smoking or exercise 2s,~6. In the case of stress management, the results support the hypothesis that people with a higher education may have more resources to deal with stressful situations -or may be more able to activate them -than persons of low education. Beyond these preliminary findings, further research will be necessary to explore the relation between perceived stress, stages of change, and education.
Stages of change and reported symptoms
Self-perceived stress has been found to relate to several health outcomes 27-29. Our hypothesis was that the association between perceived stress and health outcomes may become apparent as a difference in reported symptoms between stages of change groups. As expected, persons in maintenance reported significantly less symptoms than those in the first four stages, who all had a similarly high symptom score. The first four stages included persons who were overwhelmed with stress or who only recently started to manage their stress, whereas those in maintenance have supposedly been coping successfully with stressful situations for a longer time, thus likely to already benefit from better health conditions. 
Validity of the stage-of-change classification
The decreased symptom score in respondents in maintenance indicates a certain validity of our stages-of-change classification. In addition, research comparing stage algorithms has found that the stage construct is generally robust across many classification methods 2~176 Nevertheless, examining the relation between our stage-of-change classification and standardised measures of stress and coping, such as the Rhode Island Stress and Coping Inventory 3~ would provide more clues on the validity of our classification. In addition, a longitudinal survey of a representative sample across the five stages of change for perceived stress would give more insight on the application of the TTM in the area of stress management.
Stages of change, processes of change, and self-efficacy
This part of the analyses aimed at further describing the five stages of change groups. It is important to note that our results only have an explorative value. First, the scales used for the processes of change and self-efficacy constructs have not yet been validated. Second, for economical reasons only one item was used to measure each of the ten processes of change. As a matter of fact, the behavioural processes of change showed no variation at all across stages of change. Based on our data we can not conclude whether our results are caused by suboptimal operationalisation or reflect an inherent phenomenon of the stress construct. However, the patterns obtained for the experiential processes of change and self-efficacy partially seem to support what is predicted by the TTM and thus shows construct validity. Accordingly, Rosen 3= found in a meta-analysis that the relationship between processes and stages of change varies as a function of the dimension studied (e.g., smoking cessation or physical exercise). In smoking cessation, cognitive processes are used Padlina O, Aubert L, Gehring TM, etal. The transtheoretical model of change and stress in earlier stages than behavioural processes. Focusing on physical exercise, the use of behavioural and cognitive processes increased continuously and together. The fact that our results for the dimension of stress show that the experiential processes first increase and then decrease, whereas the behavioural processes do not vary across the five stages, provides further evidence that the relationship between processes and stages in the TTM depends on the dimension measured. Further research is needed to operationalise behavioural and cognitive dimensions in order to understand the complex mechanism of change in stress management.
Conclusion
In a Swiss population sample, 34.8% of the persons experiencing stressful situations appeared to cope successfully with them, 30.6% intended to do so in the next month, 10.4% intended to do so in the next six months, and 23.1% appeared to have no intention to manage their stress more effectively. Our preliminary findings give some clues for stage-specific interventions in the area of stress. In addition, a better knowledge on the relation between readiness to change and education level, as well as on cognitive and behavioural dimensions facilitating change, would be of valuable support in designing interventions helping people to cope with stress. 
